DOW CORNING

Dow Corning Corporation
Midland, Michigan 48686-0994

Phone: (517) 496-4000

www.dowcorning.com

FY1-1201-0141 §, 53213

CERT# 7000 0520 0017 7786 6705
2,
November 28, 2001 2 2%
(ot ,?A {1’,\
-~
Document Control Office (7407) e pf—“
Office of Pollution Prevention and Toxics < ‘%’O
U.S. Environmental Protection Agency %
Room G-099 P
-

1200 Pennsylvania Avenue, NW
Washington, DC 20460
Attn: 8(d) Health and Safety Data Reporting Rule (Notification/Reporting)

Re:  For Your Information Submission:
58 FR 28511 (May 14, 1993) [OPPTS-82040; FRL-4271-1]
TSCA Section 8(d) Health and Safety Data Reporting

Dear Sir:

The enclosed information is submitted on behalf of Dow Corning Corporation,
Midland, Michigan, 48686-0994, on a For-Your-Information (FYT) basis as a
follow-up to submissions made concerning di-Me siloxanes and silicones
(polydimethylsiloxane, PDMS), which chemical substance was the subject of a
health and safety data rule issued under Section 8(d) of the Toxic Substances
Control Act (TSCA) and with an effective date of June 14, 1993 (sunset date June
30, 1998), as codified at 40 CFR 716 (Health and Safety Data Reporting). The <3
information presented in this submission was generated as part of our Siloxane
Research Program. This program was the subject of a memorandum of
understanding, dated April 9, 1996, between Dow Corning and EPA.

Chemical Substance:
63148-62-9 Siloxanes and Silicones, di-Me (PDMS)
Title of Report:

DISPOSITION OF POLYDIMETHYLSILOXANE, 350 CST IN FISCHER 344
RATS FOLLOWING A SINGLE EXPOSURE BY ORAL GAVAGE

B0

FYI-01-001416

Contain NO CBI

AERIEHRERES

8402000000

Dow Corning Corporation
2001-I0000-50844
ovember 21, 2001




Manufacturer:

Dow Corning Corporation
2200 West Salzburg Road
Midland, Michigan 48686-0994

For purposes of this For-Your-Information (FYI) submission, the general
INTERNAL designation on the attached health and safety report is waived by
Dow Corning.

If you require further information regarding this submission, please contact Dr.
Rhys G. Daniels, Senior Regulatory Compliance Specialist, Product Safety and
Regulatory Compliance, at 989-496-4222 or at the address provided herein.

Sincerely,

AN 2 Ko

Patrick W. Langvardt
Director of Health and Environmental Sciences
089-496-4626

RGD01372




DC Study No. 9345

DC Report No. 2001-10000-50844

Security - Internal

DOW CORNING CORPORATION
HEALTH & ENVIRONMENTAL SCIENCES
TECHNICAL REPORT

-

Report No..

Title:

Study No.:
Test Article:

Study Director:

Sponsor:

HES Management:
Testing Facility:

Study Completion Date:

Security Statement:

2001-10000-50844

Disposition of Polydimethylsiloxane, 350 cst in Fischer 344

Rats Following a Single Exposure by Oral Gavage
9345
“C-Polydimethylsiloxane, 350 cst (*C-PDMS, 350 cst)

Marina L. Jovanovic, M.S.

Associate Toxicology Specialist
Dow Corning Corporation

Kathleen P. Plotzke, Ph.D.
Manager, Toxicology

Health and Environmental Sciences

Dow Corning Corporation
Health and Environmental Sciences
Midland, Mi 48686

November 21, 2001

Dow Corning Internal. This report may be reproduced and
shared with any Dow Corning employee. Distribution
outside the Corporation must be approved by the Director of
Health and Environmental Sciences. When this INTERNAL
report is no longer needed, it may be placed in office waste

baskets for destruction.

Page 1 of 157




DC Study No. 9345 DC Report No. 2001-10000-50844
Security - Internal

TABLE OF CONTENTS

TABLE OF CONTENTS 2
ABSTRACT 5
GLP COMPLIANCE STATEMENT. 6
QUALITY ASSURANCE STATEMENT .....cccccerrerarnocsirsnncnrasssssonsesssanmnsnsssccssssssssnasasssssssssanssssessasnsasssonsnsassanse 7
APPROVAL SIGNATURES 8
STUDY INFORMATION 9
OBJECTIVE 10
INTRODUCTION 10
TEST ARTICLE INFORMATION. 11
ROUTE OF EXPOSURE 13
TEST SYSTEM 13
JUSTIFICATION FOR SELECTION OF TEST SYSTEM 16
EXPERIMENTAL DESIGN 16
1o RANDOMIZATION ..o 16
2. ORGANIZATION OF TEST GROUPS. ...cooovvevvmmmssssssssns s sssss s 17

- 3. TEST ARTICLE PREPARATION AND ANALYSIS ......covrurieereenreereeneeesesessesseassnsnssssenssnsessnessssnssesnenssssssscnses 17
4. TEST ARTICLE ADMINISTRATION ....coioiiriirierrieraarenaretisstsssstissiesesenreerseeesssssnaasssesaessessesaoneesssiannssasees 18
A, ANIMAI PrEPATAtON ............coooveeveeeeeirvceeteisieeecstee ettt sttt 18

B DOSING ..ottt et st a s e b st 18

5. SAMPLE COLLECTION .....c.eoiueriueetereeeeteeesessesesanseesassssessestraesessersensseastonentassossassssasssersesnesessasassasessssanes 18
A. Part 1 (Mass DAlance GroUP) ............ccouevcuriccueueieeieeiieteaeseieseteieiesenessssstasss s ssisses 18

B. Part 2 (whole body autoradiography Group)..............eeeeveieeeovssiincneriiececeis 21

C. Part 3 (additional XPErimeENt)................cccccvimeriimeieeieieevstsie sttt 22

6. SAMPLE PROCESSING AND ANALYSIS. .....ccoomeriereersrnesetsiescatertestrtaiesstessssssssiesesassssseasasesssssssessasssns 22
A. Part 1 (mass DAlANCE GroUD) .........c.covceeeueereieicceieeieie ettt bttt 22

B. Part 2 (whole body autoradiography Group)...........c.ccmeeeieiiiieeeiiesieiseisnc e 24

C. Part 3 (additional doSiNG eXPErimMENt) .............ccccoocciiiimiieiieiieieeceteeitee et 24




DC Study No. 9345 DC Report No. 2001-10000-50844
Security - Internal

7. PARAMETERS MEASURED.........ccoeviutrntiinneiiaresreeseessesaetesstesseeseseestesacesastesessaesntesenstesanesensesseosessasnns 25

B, DATAANALYSIS ...coociieiieeieeccreeecae s beesrraseasebaasstaeseeesate s et e e et e et e e et e et eame s e eeeaneten st ess seeassr e aeasnteenrrasas 26

O, DEVIATIONS.....cceiierceiieeiiieecrees s e ressanteassetecesase e s seeeresessessneessntssssbaessenatssasteesneneressesmnntssssanssnasnsesssranes 26
RESULTS AND DISCUSSION 27
SUMMARY OF RESULTS 30
CONCLUSION . 30
ARCHIVE 31
REFERENCES ‘ 31
LIST OF TABLES
Table 1. Organization of TESt GrOUPS.........cccorveeiririiistiiieiieercr e e e 33 .
Table 2. Individual Dosing Data: Part 1 (Mass Balance Groups) .........ccccoverevcrreceriirncciniienneeeeeee, 34
Table 3. Individual Dosing Data: Part 2 (Whole Body Autoradiography) .........c.cccceiecvinicniniinniinnncnnnnens 35
Table 4. Individual Dosing Data: Part 3 (Additional experiment} .........ccccoooververiimiinnineeiiierccncne 36
Table 5. Sample Collection Time POINS.........cooiiiiiiiiireee et te e s revt s s aan e ve s e s rans 37

Table 6. Disposition of Radioactivity in Female and Male Fischer 344 Rats Following Oral Administration of
Neat “C-PDMS, 350 GSt..........o.oocovoeroesossssssessss oo e 38

Table 7. Disposition of Excreted* Radioactivity in Female and Male Fischer 344 Rats Following Oral

ADMInIStration of NEat ™ C-PDMS, 350 CSL........covoveeeeeeerrreeereeeeeesessesseseeessesesessessessesssssssessssesssassasses 39
Table 8. Excretion of "C-PDMS, 350 cst in FECES OVF HME.....orrrorcrrnrerrmnniennerss s 40
LIST OF FIGURES
Figure 1. Fecal Excretion of Radioactivity Associated with *C-PDMS, 350 Cst............ccoovveecrererrrrenrennes 41
Figure 2 . Whole Body Autoradiography of Female Fischer 344 Rat ..o, 42
Figure 3. Whole Body Autoradiography of Male Fischer 344 Rat...........ccccoievmnnniriccinieees 43
Figure 4. Gel Permeation-Radio Chromatography of the THF fecal extracts.............ccccceveivccciiiinnniinnnnnn. 44

Page 3




DC Study No. 9345 DC Report No. 2001-10000-50844
Security - Internal

LIST OF APPENDICIES

Appendix A: Radioactivity spreadsheets............c.cooriiiiiiiiiiiii e eeeeee e A1
Appendix B: Fecal radioactivity profile analysis and additional experiments...............cccc......... B1
Appendix C: Statistical AnalysiS...........ooeiiiiiiiiiiiii e C1
Appendix D: Whole Body Autoradiography ..o nrereceenes D1

Page 4




DC Study No. 9345 DC Report No. 2001-10000-50844
Security - Internal

ABSTRACT

The absorption of neat *C-polydimethyisiloxane, 350 cst (**C -PDMS) from the gastrointestinal (Gl) tract was
evaluated in female and male Fischer 344 rats following a single oral exposure to 1000 mg per kg of body
weight. The study consisted of two main parts defined by the methodology that was used to follow distribution
of test article after administration via oral gavage. The first part of the study (Mass Balance part) consisted of 2
exposure groups (one group of 4 females and one group of 4 males) that were housed in the Roth-style glass
metabolism cages for 96 hr after exposure for the collection of excreta. Housing animals in the metabolism
cages after administration of the test article enabled assessment of the total radioactivity recovery (mass
balance). Also, additional experiments were conducted to substantiate PDMS content that was excreted in
feces by achieving better extraction efficiencies. Excreta and tissues collected in the control groups (animals
not dosed) were used to evaluate matrix background effects. In the second part of the study, whole—body .
autoradiography (WBA) was utilized for the in vivo assessment of tissue distribution of radiolabeled PDMS at
12, 24, 48 and 96 hr post-dose.

Virtually all *C-PDMS, 350 cst fluid was rapidly excreted following oral administration. Both quantitative
assessment by liquid scintiliation analysis of the mass balance group, and qualitative assessment by WBA
showed that radioactivity was rapidly excreted throug'h the gastrointestinal tract. The total dose recovery (¢
standard error of the mean) in female rats was 93.61 £ 0.72% and in male rats 97.42 + 0.58%, when corrected
for solubilization processing efficiency (92%). Resulting radioactivity excretion and overall dose recovery was
significantly greater in males than in females (97.42% vs. 93.61%). Nearly all recovered dose was excreted in
feces representing 99.98% of the total recovered dose in both female and male rats. In addition, WBA data at
12, 24 and 48 hours post-dosing showed that radioactivity was concentrated in the contents of the Gl tract. No
radioactivity was detected in organs or tissues outside the Gl tract with the possible exception of exterior
contamination at the earlier time points (12 and 24hr post dose). Total elimination of administered PDMS was
observed on autoradiographs 96 hours after dosing. Also, only 0.004% and 0.001% of administered dose was
detected by liquid scintillation analysis in harvested tissues and remaining carcasses of females and males,
respectively 96 hour post-dose. There were no statistically significant differences in PDMS absorption or
distribution between male and female rats.

Feces analyses showed that all of the radioactivity recovered in feces by extraction could be attributed to the
unchanged PDMS, 350 cst. The results of HPLC analyses of the 12-, 24-and 48- hour fecal samples gave
similar radioactivity profiles as a solvent standard of PDMS, 350 cst as well as matrix standards spiked with
PDMS, 350 cst (extracts of spiked control fecal homogenates) indicating that no detectable metabolites or
degradation products were present in feces following single administration of PDMS, 350 cst. Overall, data
indicate that PDMS, 350 cst was rapidly excreted in feces unchanged following oral administration.
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GLP COMPLIANCE STATEMENT

The study was conducted in compliance with Environmental Protection Agency Toxic Substance
Control Act Good Laboratory Practice Regulations 40 CFR part 792, except for the use of software
SAS®, v. 8.0 that was not validated to the GLP standards. Deviations to the Protocol are listed in the
Experimental Design section of this report. There were no circumstances that would negatively
impact or bias the results of this study.

The Dow Corning Health and Environmental Sciences (HES) Quality Assurance Unit monitored the
study in accordance with Dow Corning HES Standard Operating Procedures.

/
d&aﬁxna joxfahow'c (-21-200|
Marina L. Jovanogk/, M.S. o Date
Study Director

Z /4/ 4%” 2o (

Kathleen P. Plotzke Date
Manager, Toxicology

Health and Environmental Sciences
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Title:  Disposition of Polydimethylsiloxane, 350 cst in Fischer 344 Rats Following a Single
Exposure by Oral Gavage

Study Number: 9345

This study has been audited by the Dow Coming Corporation Health and Environmental Sciences
Quality Assurance Unit according to approved Standard Operating Procedures to assure that the
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OBJECTIVE

The objective of this study was to determine disposition of the test material '*C-
polydimethylsiloxane, viscosity 350 cst (**C-PDMS), from the gastrointestinal (GI) tract of Fischer
344 rats.

INTRODUCTION

Linear polydimethylisiloxanes (PDMS) have a wide range of industrial and consumer uses, either in
pure form or as an ingredient of formulated products. The viscosities of PDMS fluids mainly used
are 350 and 1000 cst, although other viscosities are used for specialized purposes. The main
routes of direct human exposure to PDMS are skin contact (personal care products) and oral intake
(food application). Oral gavage is customary and an accepted method of administration of test .
chemicals in pharmacokinetics and metabolism studies. :

Experimental design of this study follows test guidelines and Tier 1 data requiréments for the health
effects testing of pesticides and toxic substances issued in August 1998 by the United States
Environmental Protection Agency (EPA) (3). Prévious studies, such as “A 28-Day Oral Toxicity
Study of Dow Corning 200°® Fluid, 350 cst in Rats” (7), “90-Day Subchronic Oral Toxicity study with
Polydimethylsiloxane Fluid in Male Rats” (6), “Single and repeaied dose pharmacokinetic studies of
polydimethyisiloxanes in the rat” (5), “A Method Development Study to Develop Techniques for
Whole-Body Autoradiography Following Exposure to DC 200® Fluids” (4) showed that PDMS fluids
are rapidly excreted from the Gl tract of rats after oral administration by gavage or with the basal
diet.

In this study, whole-body autoradiography (WBA) was utilized in addition to using classical
techniques for determining absorption by using Roth-style glass metabolism cages for housing
animals. WBA has been successfully used in previous studies for the in vivo assessment of tissue
distribution of radiolabeled compounds and potential metabolites. WBA is also valuabie for tracking
the transient time of radioactivity through the gastrointestinal tract. Because of the physicochemical
properties of PDMS, methods were developed (4) that allowed adaptation of this technique for
qualitative assessment of PDMS in conjunction with the quantitative assessment of PDMS excretion

and absorption using radiotracers.
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TEST ARTICLE INFORMATION

Test article characterization was done in compliance with the EPA Toxic Substances Control Act
(TSCA), Good Laboratory Practice (GLP) Regulations (40CFR Part 792). Results of test article
characterization were reviewed by the study director.

A. Unlabeled Test Article

The characterization of the unlabeled test article (PDMS, 350 cst) identified below included a visual
inspection, Fourier transform infrared spectroscopy (FTIR), viscosity, purity by gas chromatography
(GC) with flame ionization detection (FID) (1). In addition, detection limit investigation by GC/FID
indicated that PDMS, 350 cst has less than 0.03% each by weight D4, Ds and Dg (1). Records of
characterization are maintained in the HES Archive. V ' )

Identification: Polydimethylisiloxane, 350 cst (supplied as
Dow Corning® 200 Fluid, 350 cst)

Lot Number: LLO68057

CAS Number: 63148-62-9

Physical Description:

Chemical sfability:
Expiration Date:
Purity:

Solubility:

Test article characterization:

Storage Conditions:
Supplier:

Reserve Sample:

Colorless liquid, refer to MDMS and MSDS

Stable, refer to MSDS

June 30, 2001

The test article is representative of
polydimethylisiloxane, 350 cst and is
considered pure

Soluble in toluene, hexane, acetone,
ethanol, tetrahydrofuran etc. (8,9)

HES Study No. 9294, TIS Report No. 2000-
10000-48210

Room temperature (refer to MDMS)

Dow Corning Corporation

2200 W. Salzburg Road

Midland, Ml 48686-0994

A sample is retained in the HES Test Article
Archives, Dow Corning Corporation
Midland, Ml 48686-0994
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B. Labeled Test Article
Chemical identity and radiochemical purity of the labeled test article ('*“C-PDMS), identified below,
was done using FTIR and high performance liquid chromatography (HPLC) with a radioactivity flow-
through detector, respectively (2,10). Detection limit investigation by GC/FID indicated that
concentration of D, in "*C-PDMS, 350 cst was slightly higher than 0.03% by weight, while the
concentrations of Ds and Dg were less than 0.03% each by weight. The molecular weight
distribution of *C-PDMS, 350 cst from the gel permeation chromatography (GPC) analysis was
consistent with molecular weight distribution of the reference article, PDMS 350 cst. Records of
characterization are maintained in the HES Archive. Any remaining test article was returned to Test
Article Control area.

Identification:
Reference Number
Specific Activity:
Radiochemical Purity:
Solubility:

Physical Description:

Handling Precautions:

Chemical stability:

Expiration Date:

Test article characterization:

Storage Conditions:

“C-Polydimethylsiloxane, 350 cst

10671-64

0.52 mCi/g

100 %

Soluble in organic solvents, such as hexane,
toluene, tetrahydrofuran, etc. (8,9)
Colorless liquid (refer to MSDS)

Good ventilation recommended, wear
impervious gloves, safety glasses with side
shields or safety goggles

Stable (refer to MSDS). Very stable in air and
light, but can hydrolyze under strongly acid or
basic conditions. Stable in organic solvents,
according to the information provided by the
sample submitter

May 16, 2003 (10)

HES Study No. 9271, TiS Report No. 1999-
10000-48279 and HES Study No. 9579.°
FTIR, GC/FID and GPC

Refrigerator (4°C+ 4°C) or room
temperature, according to the information
provided by the sample submitter.
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Supplier: Dow Coming Corporation
Health and Environmental Sciences
2200 W. Salzburg Road
Midland, Ml 48686-0994

Reserve Sample: A sample retained in the HES Test Article
Archives, Dow Corning Corporation
Midland, Ml 48686-0994

ROUTE OF EXPOSURE

Oral administration of the teét article was selected as the exposure route since this represents a
potential route for human exposure and is an accepted method of administration of test chemica!s_ in
pharmacokinetics and metabolism studies. |

TEST SYSTEM
A. Species: ’ Rattus norvegicus
B. Strain: ~ CDF® (Fischer 344)/CriBR
C. Source: The Charles River Breeding Laboratories, Inc.
Raleigh, NC
D. Sex Female and Male
E. Number of groups: 8
F. Number of animals:
Part 1 (mass balance, MB): | Group 1 (controls): 2 females

Group 2 (controls): 2 males

Group 3: 4 females
Group 4: 4 males
Part 2 (whole body autoradiography): Group 5: 4 females and 4 males

Group 6 (spares):. 4 females and 4 males

Part 3 (additional dosing experiment): Group 7 (controls): 1 female and 1 male
Group 8: 2 females and 2 males

G. Total Number: 34 (17 females and 17 males)
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H. Special Consideration: In Part 1 of the study, rats were randomized and
assigned to the groups 1, 2, 3 and 4.
In Part 2 rats were not randomized.

In Part 3 rats were randomized and assigned to the

groups 7 and 8.
I. Body Weight Range: Females: 145-161 g at experimental start
Males: 175-202 g at experimental start
J. Approximate Age: 9-12 weeks at experimental start
K. Quarantine: Minimum 1 day (Animals used in Part 1 and 2

were quarantined for seven days, and animals
used in Part 3 were in quarantine for 1 day).

L. Identification method
Upon receipt in the Toxicology Department, each animal received a Q number. Atthe end of
the quarantine period animals were weighed and uniquely identified by a metal ear-tags
displaying the animal number (C8419-C8446, C9230, C9232, C9233, C9238-C9240)as
documented in the study records. In addition, each cage used for animal housing during the
study was identified by individual cage tag (study number, animal number, group number, dose
level, species/strain, sex, and study director). ' '

M. Specific housing and maintenance

All but one animal (Q0029) received from Charles River Laboratories were judged to be in good
health and suitable as test animals. Female rat #Q0029 was not eating due to malocclusion of
the two front teeth and was not included in the randomization part of the study. During ’
quarantine, rats were individually housed in suspended wire-mash cages. The cages were
elevated above Bed-O'Cob® bedding. Upon release from quarantine, rats in Part 2 continued to
be housed individually in suspended wire-mash cages (7°x10°x7"). Rats that were used in Part
1 and 3 were transferred to individual Roth-style glass metabolism cages and allowed to
acclimate to this experimental environment prior to administration of test article. Rats that were
excluded from the study during the randomization process were returned to the Animal
Resources Group.
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All animals were housed in the environmentally controlled animal rooms designed to be
maintained at 64-79°F, 30-70% relative humidity, 10-15 air changes per hour and 12-hour
fluorescent-light/dark cycle. Temperature and humidity in the rooms were monitored twice a day
during the week and once per day on weekends. During the conduct of the study, temperature
was maintained within the range specified in the protocol (64-79°F). Relative humidity in the
rooms was maintained between 30 and 70% with the exceptions described in section:
Deviations. Light cycle was only interrupted on the first experimental day of Part 1 (see
Deviations) and as necessary to perform study procedures. Air flow and animal condition in the
metabolism cages were monitored twice a day (am/pm) during the experiment. Air flow in the
metabolism cages was kept in the range of 500-700 ml/min.

A commercial diet of Purina® Certified Rodent Chow #5002 (Lot number SEP 01 99 1A and ocT
24 00 2A) and reverse osmosis water (Edstrom Industries, Inc. Waterford, WI) were available ad
libitum. Periodic analysis of the certified feed for the presence of heavy metals and pesticides
was performed and provided by the manufacturer to ensure that none are present in
concentrations that would be expected to affect the outcome of the study. Results of the most-
recent water analysis that was provided by an independent laboratory (Ann Arbor Technical
Services, Ann Arbor, MI) and feed analysis were reviewed by the Study Director. Documentation
of study director reviews were placed in the study records. There were no contaminants in the
water or feed identified at levels that would interfere with the integrity of the study.

N. Method of Euthanasia:

Part 1. Immediately prior to euthanasia animals were placed in the pre-weighed anesthesia
chambers primed with methoxyflurane and weighed. At the appropriate time points, all animals
in mass balance (MB) groups were euthanized by exsanguination via cardiac puncture under
methoxyflurane anesthesia.

Part 2 and 3. Animals in whole body autoradiography (WBA) groups (Part 2) were euthanized by
CO, asphyxiation. Terminal body weights were collected prior to euthanasia. Animals used in
Part 3 (additional dosing experiment) were also euthanized by CO, asphyxiation and carcasses
were placed in 35% TEAH for solubilization.
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JUSTIFICATION FOR SELECTION OF TEST SYSTEM

The Fischer 344 rats are recognized as an appropriate strain of rats for toxicity studies. The Fischer
344 female and male rat have previously been used in pharmacokinetic and metabolism studies of
various silicone materials and data obtained in this study can be used as historical data. The use of
both sexes enabled us to detect any potential sex-related differences in absorption of PDMS from
the Gl tract. The number of animals to be used in Part 1 of the study was selected to provide
statistical power (N=4). An additional 6 rats were used in Part 3 (additional experiment) with the
intent to substantiate PDMS content in feces by achieving better extraction efficiencies. Based on
previous work (4), a minimum number of time points were chosen for the whole-body
autoradiography that would allow the visual assessment of the in vivo distribution pattern of
radioactivity, as well as tracking the transient time ofvradioactivity in the gastrointestinal tract. . Due
to the nature of the WBA methodology and unique physicochemical properties of F;DMS fluids, it -
was necessary to include an additional group of eight spare animals (4 females and 4 males) in Part
2 of the study. Spare rats were planned to be processed only if sectioning of rats in the primary

group was not successful.

EXPERIMENTAL DESIGN

The study design was based on the Test Guidelines for metabolism and pharmacokinetics, August
1998 (3). The study consisted of three parts and each part was done as a separate experiment. In
part 1, disposition of “C.PDMS, 350 cst was evaluated by conducting a mass balance study. In
Part 2, in vivo tissue distribution of radiolabeled compound and potential metabolites was assessed
by using a whole body autoradiography technique. In part 3, the objective was to better understand
the behavior of PDMS, 350 cst once it is excreted in feces, and to improve extraction efficiencies in
fecal samples.

1. Randomization

Rats in Part 1 and 3 of the study were weighed, randomized into test groups using a table of
random numbers generated by Microsoft® Excel Versions 7.0 and 9.0. All animais were within *
20% of the mean body weight for the group to which they were assigned. Rats used in the Part
2 (WBA) were not randomized.
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2. Organization of Test Groups

Organization of test groups is presented in Table 1. Part 1 (MB groups) and Part 2 (WBA
groups) were performed concurrently and animals were dosed on the same day. The first part
consisted of two exposure groups (groups 3 and 4) and two control groups (groups 1 and 2).
The second part consisted of 2 exposure groups (groups 5 and 6) with group 6 being used as a
spare group. Animals used in Part 3 (additional dosing experiment) were organized in control
group 7 and exposure group 8.

3. Test Article Preparation and Analysis

Appropriate volumes of labeled test article were added to unlabeled test article and mixed weII to
achieve a specific activity which produced a target radioactivity of approximately 40-50uCi for
each animal at a targeted dose of 1000 mg/kg of body weight (BW). The dose of 1000 mg/kg
was selected based on EPA recommendations for test substances of low toxicity and on
previous toxicology studies that were conducted with PDMS fluids.

In Part 1and 2 dosing solution was prepared one day prior to use. A verification of the
radiochemical purity for the dosing test article was evaluated on the day of preparation and on
the day of dosing using HPLC with radiometric detection. Radiochemical purity of the dosing
solutions on the day of dosing was 100%. Radioactivity concentration in dosing test article
(specific activity) was measured by liquid scintillation analysis on the day of preparation as well
as the day of exposure prior to initiation. Specific activity on the day of dosing was 0.26 mCi/g.
Difference in specific activities determined on the day of preparation and the day of exposure
was calculated as a relative range between the two measurements and was determined to be
2.76%.

In additional Part 3, neat test article was prepared two days prior to use and specific activity on
the day of dosing was 0.27 mCi/g. Difference in specific activities determined on the day of
preparation and the day of exposure was calculated as a relative range between the two
measurements and was determined to be 0.56%. Radiochemical purity of the dosing solutions
was 100%. Documentation of these analyses is maintained in the study records. Dosing
solutions were stored at 4 + 4°C. Any remaining test article was returned to Test Article

Characterization group upon completion of the study.
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4. Test Article Administration

A. Animal preparation

Approximately 24 hours prior to dosing, rats in mass balance groups (1-4) were placed into
individual glass metabolism cages for the acclimation. Rats in groups 7 and 8 (additional
experiment) were previously acclimated to the glass metabolism cages (11). On the day of
dosing all animals were weighed prior to dosing and targeted dose was calculated based on the
animal body weight.

B. Dosing

On the day of dosing all of the test systems, except control animals in groups 1, 2 and 7, were
dosed with "*C-PDMS, 350 cst by oral gavage using a syringe equipped with a stainless steel
feeding needle. Administered dose was determined gravimetrically. Actual doses were -
between 38-54 uCi per rat and 948-1080 mg PDMS/kg of BW. Individual dosing data are
presented in Tables 2, 3 and 4. Animals in control groups were not dosed with any material.
Animals in MB groups (1-4) were placed in metabolism cages after dosing and housed for 96
hours. Animals in WBA groups 5 and 6 were returned to the suspended wire-mesh cages after
dosing and housed for a maximum of 96 hours. Animals used in additional experiment (control
group 7 and exposure group 8) were housed in the individual glass metabolism cages for 72
hours. At the end of the exposure, rats were euthanized as described in the section Test
System: N. Method of Euthanasia.

5. Sample Collection

Mortality/Morbidity/Daily Observations
All animals were observed in their cages for mortahty morbidity, and signs of distress
daily by study personnel through the completion of the in-life phase of the study.

A. Part 1 (mass balance group)

Immediately following dose administration, animals in the MB Groups were returned to
individual glass metabolism cages for collection of urine, feces, CO, and expired air at
scheduled times (Table 5). At the same time, animals in control group 1 and 2 were
placed in glass metabolism cages for collection of the excreta at the 24 hr time points
(Table 5).
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Glass Metabolism Cage Set-up and Operation
A total of 12 glass metabolism cages designed for rats were used in this part of the
study. Each cage was set up and operated at target flow rates and conditions for a
minimum of 48 hours prior to housing of animals. During this time the system was
evaluated for leaks by monitoring flow rates using flow meters and if necessary,
appropriate actions were taken to assure the leaks were corrected and the system was
sealed.

Roth-style glass metabolism cages were set up and operated in a manner that allows
adequate and interrupted airflow. Connections between parts were made using Tygon®
tubing. For connections leading from the exhaust side of the chamber, Teflon® lined

Tygon® tubing was used.

Room air was drawn through the cages using a vacuum pump. The airflow rate
through each chamber was monitored using a calibrated flow meter and was
maintained between 500-600 ml per minute. The room air entering the system was
passed through a series of Drierite® and Aséerite‘” canisters designed to remove H,O
and CO,, respectively. Cage temperatures were recorded once in the A.M. and once in
the P.M. every day during animal housing in the métabolism- cages.

Glass tubes containing charcoal were used for trapping expired volatiles. Urine and
feces were collected over dry ice and CO, was collected in 4N KOH traps (gas towers).
Tissues and remaining carcasses were collected at the sacrifice time points.

Excreta Collection

Urine

The Roth style glass metabolism cages that were used have been modiﬂed to allow direct
collection of urine into 4 oz glass jars. Jars were pre-weighed and labeled with a study number,
animal number, group number, sample identity, collection interval, storage conditions and date
of collection. While collecting, each jar was maintained on dry ice. At the appropriate time
point, the jars containing urine were removed from the cage, capped, and placed in a -80 °C
freezer for storage and processing. '
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Feces

The Roth-style glass metabolism cages being used were modified to aliow direct collection of
feces into 4 oz. glass jars. Jars were pre-weighed and labeled with a study number, animal
number, group number, sample identity, collection interval, storage conditions and date of
collection. While collecting, each jar was maintained on dry ice. At the appropriate time point,
the jars were removed from the cage, capped, and placed in -80°C freezer for storage and
processing.

Expired Air

Glass tubes containing activated charcoal were used for trapping volatiles in the expired air.
Glass tubes were supplied closed at each end and were opened by etching and breaking each
end. Each tube was then attached in-line on the exhaust side of the cage. One tube was used
per cage per collection interval. Each tube was labeled with a study number, animal numbe},
group number, sample identity, collection interval, storage conditions and date of collection. At
the appropriate time point, the charcoal tubes were removed, capped, and transferred to a cold

room (4 + 4°C) for storage and processing.

Carbon Dioxide

Cage exhaust air was passed through a glass gas trap filled with 150-200 ml of 4N KOH. Each
gas trap was filled with KOH prior to initiation of collections. At the appropriate collection
interval, KOH was collected into pre-weighed 8 oz. glass jars labeled with study number, animal
number, group number, sample identity, collection interval, storage conditions and date of
collection. Jars were capped and transferred into the cold room (4 + 4°C) for storage and
processing.

Metabolism Cage Rinse

Each glass metabolism cage was washed using 70 % (v/v) ethanol at the completion of the in
life part of the study. Glass jars containing ethanol cage washes, labeled with study number,
animal number, group number, sample identity, date of collection and storage conditions were

transferred to the cold room (4 + 4°C) for storage and processing.
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Tissue and Organ Collection

At the terminal sacrifice time point (96 hour post exposure) blood was coliected in MB group via
open thoracic cardiac puncture under methoxyflurane anesthesia. At that time, liver, perirenal
fat, Gl tract, kidney, spleen and eyes were collected in the pre-weighed vials that were pre-filled
with 35% TEAH and labeled with study number, animal number, group number, sample identity,
date of collection and storage conditions. Upon removal, the Gl tract was mechanically emptied
of its contents by squeezing segments of Gl tract with hemostats. Gl contents were collected
into the empty, labeled and pre-weighed 4 oz. glass jars. In addition, tools used to clean Gl tract
were rinsed with up to 3 ml of RO water into the jar containing Gl contents, as needed and
documented in the study records. Remaining carcasses were placed into the pre-weighed jars
that were pre-filled with 35% TEAH to be solubilized at room temperature.

Control animals

Rats in control groups 1 and 2 (animals not dosed) were housed in glass metabolism cages
under the same environmental conditions as animals in the exposure groups. Excreta were
collected at the 24 hr time point. At the terminal sacrifice time point (96 hr post-dose), rats in the
control groups were euthanized by exsanguination via cardiac puncture under methoxyflurane
anesthesia and selected tissues and organs were collected as defined in Table 5. Each glass
metabolism cage was rinsed with 70% ethanol following removal of the animal.

B. Part 2 (whole body autoradiography group)

Immediately after dose administration, animals in the WBA Group were returned to wire-mesh
cages for exposure durations of 12, 24, 48 and 96 hours (Table 1). All animals were observed
in their cages for mortality, morbidity, and signs of distress daily by study personnel through the
completion of the in-life phase of the study.

At specific time points (Table 1) animals in Groups 5 and 6 were weighed and sacrificed by CO,
asphyxiation, and immediately frozen in a hexane/dry ice bath at app(oximately -75°C. and
stored at -80 + 10°C. The frozen carcasses from animals of Group 5 were positioned within a
frame and embedded in a 4% aqueous solution of carboxymethyiceliulose which supported the
carcass for sectioning. Blocks were stored at -80°C (+ 10°C) until sectioned. Carcasses from

Group 6 (spare group) were stored frozen -80°C (+ 10°C).
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C. Part 3 (additional experiment)
A total of 6 glass metabolism cages were set up and operated as described above in a
Part 1 with exception that connections Iéading from the exhaust side of the chamber
were made using Teflon® tubing.

Immediately following dose administration, animals were returned to individual glass metabolism
cages for collection of urine, feces, CO, and expired air at scheduled times (Table 5). Animals
were euthanized by CO, asphyxiation 72 hr post-dose and carcasses were solubilized in toto in
the pre-weighed amount of 35% TEAH at room temperature. Each glass metabolism cage was
rinsed with toluene following removal of the animal.

Control animals )
Animals in control group 7 were individually housed in the glass metabolism cages at the same
time as the animals in the exposure group 8 for collection of the excreta at the 24-hr time poinit
(Table 5). At the termination of 72 hr, animals were euthanized by CO, asp»hyxiation and
carcasses were solubilized in toto in the pre-weighed amount of 35% TEAH at room
temperature. Each glass metabolism cage was rinsed with toluene following removal of the
animal.

6. Sample Processing and Analysis

A. Part 1 (mass balance group)

Sample preparations for radioactivity analysis by Liquid Scintillation Counter (LSC) are
described below. Feces and Gl contents were homogenized using a tissue homogenizer prior to
solubilization and extraction.

Aliquots of the blood samples were taken, then solubilized in the Soluene 350: Isopropanol (1:1,
viv) solution, decolorized with 30% hydrogen peroxide and analyzed by LSC for radioactivity
content.

Charcoal tubes, that were used to trap expired volatiles, were desorbed with toluene (main and

back-up portion combined). Separate aliquots of the toluene were taken for total radioactivity
analysis by LSC.
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Urine, KOH and cage rinse samples were weighed following collection and aliquots were directly

analyzed for radioactivity content by LSC.

Feces and Gl contents were kept frozen at -80 £ 10°C following collection. Sample processing
involved thawing, weighing and homogenizing samples with Milli-Q water at 3:1 v:w water to
sample ratio. Aliquots of the fecal and content of Gl tract homogenates were taken and
solubilized in 35%TEAH, decolorized with hydrogen peroxide and neutralized with isopropanol.
At that time, aliquots of the solubilized feces were analyzed by LSC for radioactivity content.
Remaining fecal and content of Gl tract homogenates were stored at -80 + 10°C. Fecal
homogenates from 12, 24 and 48 hour time points had sufficient radioactivity (>100,000 dpm/g
homogenate) to be further analyzed by HPLC with radiochemical detection. Aliquots of the fecal
homogenates were taken and extracted with tetrahydrofuran (THF) or toluene, and then éxtrggts
were analyzed by HPLC with radiochemical detection using a gel-permeation chromatography
(GPC) column in order to determine if the radioactivity present in the feces and contents of the
Gl tract is unchanged "“C-PDMS. The amount of radioactivity extracted in THF or toluene was
compared to the amount of radioactivity found by TEAH solubilization in order to determine
feces extraction efficiency. Radioactivity content in fecal extracts and in solubilized feces was
determined by liquid scintillation analysis.

The carcasses and tissues (eyes, spleen, kidneys, perirenal fat, liver, Gl tract) were solubilized
in 35% TEAH immediately after collections. The aliquots of the solubilized tissues were taken,
neutralized with 6N hydrochloric acid (HCI) and analyzed by LSC for radioactivity content.

Radioactivity of all the samples was quantified by liquid scintillation analysis (Packard LsC
Model 2500TR or 3100 TR). Each sample was counted for 10 minutes or a 2 sigma %value of
two, whichever came first. All counts were converted to absolute radioactivity (disintegrations
per minute, dpm) by automatic quench correction. Results were corrected for matrix background
radioactivity that was determined by using rats in the control groups 1 and 2.

All the samples were stored under foliowing conditions:

KOH, Cage rinses 4 1+4°C

- Charcoal tubes, Toluene extracts 4 +4°C
Urine, Feces, Gl contents -80 £ 10°C
Blood 4+4°C
Solubilized carcass and tissues Ambient
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THF Extracts (feces, Gl content) 4 +4°C

Frozen carcasses (WBA) -80 £ 10°C

Control animals

Samples collected from the control animals (Groups 1 and 2) were processed and analyzed the
same as samples from the dosed animals in mass balance groups. Results obtained from
control animals were used to determine matrix background levels.

B. Part 2 (whole body autoradiography group)

Animals from Group 5 were sectioned by placing the frozen block on a stage of a
CryoMacrocut® cryomicrotome (Leica, Deerfield, IL) with temperature maintained at )
approximately -25°C + 5°. Parasagittal sections of approximately 40 um in thickness were )
collected onto adhesive tape at various levels to include major organs and tissues. Non- .
dehydrated sections were then mounted on a cardboard support, covered with a layer of plastic
wrap, and exposed to Kodak BioMax MR® radiographic film (Eastman Kodak Company,
Rochester, NY)' at-80° C for 2, 3 and 4 weeks. At the end of the exposure periods, films were
developed on Cordell™ MXR-14 automatic film processor (Cordell, Peabody, MA). The images
were digitally acquired from the film with Hewlett-Packard ScanJet (Palo Alto, CA). After the film
had been developed, non-dehydrated sections were disposed as radioactive waste. One
representative section from each level was dehydrated within the cryochamber for 48 to 72
hours and retained as a reference for comparison with the film.

The original films from each time point of Group 5 were evaluated visually and ranked on a
gradient scale with zero as background, low level (+1), moderate (2+ to 3+) and (4+) as highest
intensity. Since interpretation of films from the Group 5 was certain and results were clear, no
animal from the spare group (Group 6) was processed for evaluation.

C. Part 3 (additional dosing experiment)

All samples collected in Part 3 were processed and analyzed as described above (Part 1) with
the exception of the fecal samples. All fecal samples were processed for analysis on the day of
collection (no freezing). Samples were homogenized with Milli-Q water at 3:1 v.w water to
sample ratio using tissue homogenizer. Aliquots of the fecal homogenates were taken and
solubilized in 35%TEAH, decolorized with hydrogen peroxide and neutralized with isopropanol.
At that time, aliquots of the solubilized feces were analyzed by LSC for radioactivity content. At
the same time, aliquots from the 12, 24 and 48 fecal homogenates were first extracted 3 times
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with toluene, and then fecal sample residues remaining from the toluene extraction were
extracted an additional 3 times with THF. Aliquots of the toluene and THF extracts were
analyzed for the radioactivity content by LSC, and by HPLC with radiometric detection using a
GPC column for a qualitative determination of the toluene/THF extractable radioactivity
(Appendix B). In addition, a weighed portion of the remaining extracted fecal residue after
double extraction with toluene and THF was removed and solubilized in 35% TEAH and
analyzed by LSC to determine any remaining radioactivity that had not been extracted into either
toluene or THF.

Control animals

Samples collected from the control animals (Group 7) were processed and analyzed the same
as samples from the dosed animals (Group 8). Excreta and tissues collected inthe control .
groups were used for matrix background effects. ;

Parameters Measured

The radioactivity content found in the tissues (blood, fat, eyes, kidney, spleen, liver, Gl tract),
and in the residual organs and tissues that were left behind in the remaining carcasses of thé
animals in mass balance groups (groups 1-4), was considered to represent the absorbed portion
of the administered dose. The radioactivity found in urine, feces, contents of Gl tract, expired
air, cage rinse and CO; traps represents excreted portion of the administered dose. In addition,
fecal extracts were qualitatively assessed using HPLC with radiochemical detection using a GPC
column in order to determine if the radioactivity present in the feces is unchanged “C-PDMS.

Feces extraction efficiency was determined by comparing the amount of radioactivity extracted
from fecal samples to radioactivity recovered by solubilization of fecal samples.

Solubilization processing efficiency was determined in the spiking experiment by
comparing the amount of radioactivity used for spiking fecal pellets to the amount of radioactivity

recovered after fecal homogenization with water and solubilization in 35% TEAH (Appendix B).

Whole body autoradiography films were visually evaluated for the in vivo assessment of tissue
distribution of radioactivity and estimation of the transient time through the Gl tract.
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Data Analysis

Radioactivity content in the samples is expressed as ug PDMS equivalents per gram of
specimen and as the percent of the administered dose (Appendix A). Statistical analysis of the
data was carried out using Microsoft® Excel™ and SAS®. Values that are below limits of
quantification (LOQ) were considered equivalent to zero. The LOQ was defined by matrix
background radioactivity and was determined by using animals in control groups. Comparison
between males and females in MB groups were made using two-tailed t-test. Statistical
significance was evaluated at p < 0.05. A one-tailed t-test was used to test the hypothesis that
the amount of radioactivity in a sample was significantly greater than zero.

Deviations

Results of the most recent water analysis and manufacturer certificate of feed analysis aré -
maintained with the facility records in HES Archive. Study director review of these documents is
included in the study records but copies of these documents are not kept in the study files. This
has no impact on the study outcome.

Inadvertently, some of the liver and urine weights were inaccurate. These weights were
reconstituted from the weights that remained after taking aliquots for LSC analysis. This was
considered to have no impact on the study outcome.

Feces samples collected at 72 hr from control rats # C8419 'and C8420 were cross
contaminated during homogenization process. For this timepoint, feces from a spare, non-
exposed rat was used to establish background. This was considered to have no impact on the
study outcome.

A deviation occurred in the protocol with regard to the section IX. C (Environmental conditions).
Inadvertently on the first experimental day of Part 1 and 2 (2/17/00) the light switch was not in
the timer position causing the light cycle to be approximately 4 hr longer, and dark cycle 4 hr
shorter. This was considered to have no impact on the study outcome.

A deviation occurred in the protocol with regard to the section IX. C (Environmental conditions).
Humidity in the environmentally controlled animal fell below 30% on the first experimental start
day (2/17/00). This was considered to have no impact on the study outcome.

Randomization of female rats in the MB group was performed using 7 instead of 8 animals. This
was considered to have no impact on the study outcome.

Inadvertently, Lot number and expiration date of ethanol that was used for cage rinses in Part 1
was not recorded. This was considered to have no impact on the study outcome.
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8. Roth-style glass metabolism cages were run for approximately 42 hrs instead of 48 hrs as stated
in the protocol to verify the vacuum source. This was considered to have no impact on the study
outcome.

RESULTS AND DISCUSSION

This study was designed to provide disposition data for test article, radiolabeled “C-PDMS (supplied
as Dow Corning™ 200 Fluid), viscosity 350 cst. A single dose of the neat test article was orally
administered to four female and four male Fischer 344 rats in mass balance (MB) groups (group 3
and 4) and to eight female and eight male rats in whole bddy autoradiography (WBA) groups (group
5 and 6). Two rats of each sex (group 1 and 2) were not dosed and were used as MB controls. -
Excreta and tissues collected in the control groups were used for matrix background effects. In .
order to qualitatively determine the profile of radioactivity present in feces and confirm PDMS ;
content in feces, additional work was performed to improve fecal extraction efficiencies.

An additional 6 rats (2 females and 2 males were dosed, 1 female and 1 male as controls were not
dosed) were used in Part 3 of the study. A targeted dose of 1000mg/kg body weight was calculated
based on the animal body weight. Actual doses were determined gravimetrically and the average
dose administered to female and male rats in MB groups was 1025.2 and 999.5 mg/kg of body
weight, respectively (Table 2). In the WBA groups average of the administered dose was 1018.4
and 983.3 mg/kg BW for female and male rats, respectively (Table 3). In the additional dosing
experiment, the average of the administered dose was 1054.2 and 1032.5 mg/kg BW for female
and male rats, respectively (Table 4). Rats in all the exposure groups received between 38 and 54

pCi per animal.

Housing the MB animals in the Roth-style glass metabolism cages for 96 hours after administration
of neat test article via oral gavage (Part 1) enabled assessment of the total radioactivity recovery.
Excreta were collected at the predetermined time points (Table 5). At the completion of the in life
part each glass metabolism cage was rinsed with 70% ethanol to remove possible traces of PDMS
from excreta that were left behind in the metabolism cages. Toluene was used for rinsing glass
metabolism cages instead of 70 % ethanol in the additional dosing experiment, because 70 %
ethanol was considered to be potentially inadequate solvent for PDMS, 350 cst (8). Airflow and
animal condition in the metabolism cages were monitored twice a day (am/pm) during the

experiment.
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Evaluation of the mass balance of radioactivity following oral administration of **C-PDMS, 350 cst
demonstrated that virtually all of the orally administered *C-PDMS, 350 cst was rapidly excreted.
Only traces of radioactivity, if any, were recovered in tissues and carcasses that remained after
tissue harvesting 96 hour post dosing (Table 6: 0.004% and 0.001% of administered dose in
females and males, respectively). As also shown in Table 6, the total dose recovery in females was
93.613 % and in males 97.424 %, with 93.609% and 97.403 % of administered dose excreted, .
respectively. Resulting radioactivity excretion and overall dose recovery was significantly greater in
males than in females. Nearly all of excreted test article was found in feces. Data presented in
Table 7 show that 99.98% of the total recovered dose was found in feces and only low levels of
radioactivity, if any, were recovered from urine (less than 0.02% of administered and total recovered
dose). Presented percent dose recoveries in feces, and consequent overall recoveries, were
corrected for the solubilization processing efficiency, which was determined to be 92% in a spikir_ng_
experiment (Appendix B, Attachment D). In this experiment, fecal samples were spiked with “c.
PDMS, 350 cst and stored frozen overnight at -80°C prior to processing (homogenization and
solubilization) to mimic typical study conditions. Some initial loss of radioactivity might be attributed
to PDMS migration from the feces samples and binding to the glass of collection jars during frozen
storage. This behavior has been seen with another hydrophobic siloxane, e.g.
octamethylcyclotetrasiloxane (12). Also, loss of radioactivity to the glass might occur during sample
homogenization in an aqueous environment followed by transfer of homogenate aliquots into new
vials for solubilization.

The bulk of fecal elimination occurred during first 48 hours after dosing (Table 8, Figure 1). This
course of fecal excretion was consistent among rats in all the groups. After 72 hours only small
amounts of radioactivity (< 0.2% of administered dose) and after 96 hours only traces of '
radioactivity (< 0.01% of administered dose) were recovered in feces of all the rats in MB groups
(Appendix A). This quantitative assessment of PDMS excretion was supported by qualitative :
assessment of PDMS excretion using whole body autoradiography (Figures 2 and 3).

Original films were evaluated visually (Appendix D). Figures in this report are scanned images of the
original autoradiographs. As shown in Figures 2 and 3, twelve and 24 hours after dosing
radioactivity appeared to be concentrated in the contents of Gl tract (small intestines, cecum and
colon) in both females and males. There was a small amount of radioactivity noted in the residual
contents of the stomach. A small amount of radioactivity was noted on the ventral and dorsal
surface of the rats as possible contamination on their coats by the test article. There was no
disposition of radioactivity noted in any other organs or tissues. At 48 hours in both female and
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male rats, radioactivity appeared to be limited to the Gl tract but concentration levels were notably
decreased (Figures 2 & 3). Low amounts were noted in the small intestine and cecum with a
moderate amount in the colon. No radioactivity was noted in any other organs or tissues. At 96
hours after dose, there appeared to be total elimination of **C- PDMS, 350 since no radioactivity
was observed in either of the animals.

To qualitatively determine the profile of radioactivity present in feces, aliquots of the 12, 24 and 48
hour fecal homogenates were extracted with tetrahydrofuran (THF) and analyzed by HPLC with
radiometric detection using a gel permeation column (Appendix B). Radioactivity levels of Gl
contents at 96 hr and feces samples collected at 6, 72 and 96 hr were not sufficient to be analyzed
by HPLC with radiochemical detection. The amount of radioactivity extracted with THF was
compared to the amount of radioactivity found by liquid scintillation analysis of the solubilized fecal
homogenates in order to determine the extraction efficiency. The resulting extraction efﬁcienciééi
averaged 77%, 85%, and 73% for 12, 24, and 48 hour fecal homogenate extracts, respectively.

The results of HPLC analyses of the 12, 24 and 48 hour fecal samples gave similar radioactivity
profiles as a solvent standard of PDMS, 350 cst as well as matrix standards spiked with PDMS, 350
cst (extracts of spiked control fecal homogenates) indicating that no detectable metabolites or
degradation products were present in feces following single administration of PDMS, 350 cst.
Example radio-chromatograms of a 12 hour male, 12 hour female, and a QC fecal homogenate THF
extracts are presented in figure 4. Due to ihe less than optimum extraction efficiencies found with
the THF extractions for the QC samples (78% of amount spiked) in addition to study samples
(average range 73-85% of radioactivity found by solubilization), method development work was
initiated to try to find a more suitable extraction solvent. It was determined, as a result of this
method development work that extraction of QC samples with toluene resulted in better extraction
efficiencies. In fact, extraction efficiencies of QC samples ran in parallel with study samples
extracted in toluene were 95%. However, the extraction of study samples in toluene after two
freeze thaw cycles resulted in low extraction efficiencies (Average range 50-81% of radioactivity
found by original solubilization) and continued to decrease after prolonged storage and three freeze-
thaw cycles during sample processing. Nevertheless, solubilization efficiencies after 3 freeze-thaw
cycles remained the same as compared to original solubilization data. Based on these results, it
was presumed that the loss of PDMS upon extraction was either due to un-extractable binding to the
fecal components or to freeze-thaw cycles and degradation of the PDMS to polar products that are
un-extractable with toluene.
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As a resuit of additional bioanalytical work, a new dosing experiment (Part 3) was conducted with
the intention of eliminating possible loss due to prolonged frozen storage and freeze-thaw cycles
and improving fecal extraction efficiencies using both THF and toluene for extraction. Feces
samples from 12, 24 and 48 hour time points were processed on the day of collection. Fecal
homogenates were extracted three times in toluene followed by additional three times in THF.
Extraction with toluene gave average of 77% extraction efficiency, and extraction with THF gave an
additional average of 14%. Total extraction in two solvents has an average of 92 % when compared
to the solubilization data (Appendix B, Attachment E). Solubilization of the residue from the dual
extraction gave only additional average of 1% remaining unextracted. HPLC/Radiometric analysis
of Toluene/THF extracts showed that both extracts analyzéd separately contained only unchanged
PDMS, 350 cst (Appendix B). These results showed that extraction of PDMS, 350 cst from feces
obtained from dosed animals could be done quantitatively with a two-solvent extraction and
confirmed complete excretion of PDMS, 350 cst in the unchanged form.

SUMMARY OF RESULTS

1. The majority of the orally administered '*C-PDMS, 350 cst was recovered over 96 hour post-
administration period. Dose recovery in férhale rats was 93.61% and in male rats 97.42%
(Recoveries were corrected for solubilization processing efficiency).

2. Nearly all of the recovered dose was excreted in the feces (99.98% of recovered dose);

3. All of the radioactivity present in feces was attributed to the unchanged PDMS, 350 cst.

No detectable degradation products were present in feces.

4. No radioactivity was detected in tissues and organs by whole body autoradiography at 96 hours
post-dose. Less than 0.005% of administered dose was detected in tissues and carcasses by
liquid scintillation analysis at 96 hour post-dose. |

5. Whole body autoradiography data at 12, 24 and 48 hours post dosing showed that radioactivity
was concentrated in the contents of the Gl tract. No radioactivity was detected outside the Gli
tract with the exception of small exterior contamination.

6. Both sexes showed comparatively similar pattern of disposition at each time point.

CONCLUSION

Both mass balance and whole body autoradiography data suggest that **C-PDMS, 350 cst was
rapidly excreted in the feces unchanged following oral administration with little if any absorption.
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Study related records, inclusive of, but not limited to, study authorization, study correspondence,
study protocol (including amendments and deviations), the study schedule, signatures of the study
personnel involved in the conduct of the study, test article documentation, test system records,
observation records, equipment verification and condition records, dosing records, sample collection
records, sample preparation records, analytical data, Excel worksheets, and the final report, will be
maintained in the archives of Dow Corning Corporation, Health and Environmental Sciences,
Midland, MI.
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Figure 1. Fecal Excretion of Radioactivity Associated with *“C-PDMS, 350 cst

* Percent dose recovered in feces was corrected for sample processing efficiency (92%)
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Figure 2 . Whole Body Autoradiography of Female Fischer 344 Rat

12, 24, 48 and 96 hr Post Exposure
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Figure 3. Whole Body Autoradiography of Male Fischer 344 Rat

12, 24, 48 and 96 hr Post Exposure
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Figure 4. Gel Permeation-Radio Chromatography of the THF fecal extracts
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Calculations and Abbreviations

Calculations

1.

2.

10.

1.

12,

13.

14.

Radioactivity
1 uCi=2.22x 10° DPMs

Specific activity of dosing solution:
DPM/mg of dosing solution / 2.22 x 10° (DPM/uCi) = nCi/mg in dosing solution

Dose (DPMs):

S.A. of dosing solution (DPMs/mg) x dose (mg) = DPMs
Dose (u.Ci) -

S.A. of dosing solution (uCi/mg) x dose (mg) = pCi

Matrix Background
Average DPM/g of control samples

Radioactivity concentration in the sample aliquots (Corrected DPM/g)
Aliquot DPM/Aliquot Wt.(g) - matrix background (DPM/g)

Total DPMs in the sample: e
Radioactivity conc. (DPM/g) X Sample wt.* (g)= DPMs

*sample wt. = homogenate wt.(e.g. feces), extract wt. (e.g. charcoal) or direct
sample wt. (e.g. urine)

Percent Dose:
Total DPMs in sample
X 100 = % Dose

Dose (DPMs)

Average Percent Dose
Percent dose for the group of test systems

Cumulative Percent Dose in excreta

Percent of administered dose collected in excreta added to the percent of the
administered dose of the previous timepoint to get the total percent recovery in
urine, feces, CO, and expired air over duration of exposure.

Correction for solubilization processing efficiency (92%)
Percent of administered dose recovered in feces *100/ 92

Percent of the total recovery
Percent of administered dose recovered in the sample (e.g. excreta) *100/Total %
dose recovered in all the samples.

Equivalent ug PDMS
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15.

16.

17.

18.

Total DPM in the sample* / specific activity of PDMS (DPM/mg PDMS) *1000
(ng/mg)

*sample = homogenate ( e.g. feces), extract (e.g. charcoal) or direct sample (e.g.
urine, KOH)

Equivalent pg PDMS/g of specimen

Total DPM in the sample* / specific activity of PDMS (DPM/mg) *1000 pg/mg)/
specimen** weight (g)

*sample = homogenate ( e.g. feces), extract (e.g. charcoal) or direct sample (e.g.
urine, KOH)

**specimen = tissue, extract (charcoal), or excreta (e.g. feces, urine)

Equivalent ug PDMS in blood/rat
ng Eq. PDMS/g of blood X Body Weight (kg) X 57. 2865 g blood/kg BW

Data analysis

One-tailed t-test was used to test the hypothesis that amount of percent radloactwlty
recovered in samples was significantly greater than zero. If the amount of recovered
radioactivity was not significantly greater than zero, reported values were zero for
individual samples (Appendix A) and Group averages (Appendix A, Tables 5 and 6).

Reanalysis Criteria (%RR)
The %RR is derived by calculating the difference between two values (DPM/g) and
expressing this difference as a percentage of the mean for the two values (aliquots).
Samples which fail to meet the following criteria shall be re-analyzed in duplicate:

A) For DPM/g between 0 and 299 the %RR must be less than or equal to 20. (F1)

B) For DPM/g between 300 and 999 the %RR must be less than or equal to 15. (F2)

C) For DPM/g greater than 1000, the %RR must be less than 10%.(F3)
An exception to the above criteria is when the % dose recovered in the sample is
less than or equal to 0.1%, than no re-analysis of a sample is required, failure to
meet criteria 1-3 not withstanding.
Counts in bold letters are repeats due to non-uniformity of the sampling.

Abbreviations:

DPM = Disintegrations per minute Avg. = Average

Sol'n. = Solution S.A.= Specific Activity

Rep. = Replicate WBA = Whole Body Autoradiography

LSC = Liquid Scintillation Counter Gl tract =Gastrointestinal Tract

Wt. = Weight St.Dev. = Standard Deviation

Eq./Equiv. = Equivalent SEM = Standard error of the mean

THF = Tetrahydrofuran TEAH = Tetraethylammonium hydroxide

Bkg. = Background N.S. = No sample

N.A. = Not applicable B.W. = Bady weight

N.D. = Not determined BLQ = Below limit of quantification

LOAQ = Limit of quantification PDMS = Polydimethyisiloxane

THF = Tetrahydrofuran Cum = cumulative

Conc. = concentration Hr. = hour

F = flag indicating non-uniformity of the sampling

Counts in bold letters are repeats. Homog., Homogen. = Homogenate
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ABSTRACT

The objective of the work reported in this contributing scientist report was to evaluate the
radioactivity profile from feces collected from male and female Fischer 344 rats following an
oral gavage dose of approximately 1000 mg “C-PDMS, 350cst/kg body weight. Feces were
collected from animals housed in Roth style glass metabolism cages designed for the separate
collection of expired volatiles, expired 4C0,, urine, and feces. The feces were homogenized
with Milli-Q water in a 3:1 v:w ratio of water to feces. Aliquots of the fecal homogenates were
solubilized and analyzed by liquid scintillation counting (LSC) as part of the protocol to
determine the radioactivity content in each sample. After reviewing the resuits from these
analyses, the samples having radioactivity contents greater than 100,000 dpm/g fecal
homogenate were selected for extraction. Aliquots of the 12-hour, 24-hour and 48-hour fecal
homogenates were selected and initially extracted with tetrahydrofuran and analyzed by high
performance liquid chromatography with radiochemical detection using a gel-permeation
column. The amount of radioactivity extracted was compared to the amount of radioactivity
found by solubilization and liquid scintillation analysis of the fecal homogenates in order to
determine the extraction efficiency. The resulting extraction efficiencies from the
tetrahydrofuran extraction averaged 77%, 85%, and 73% for 12-, 24-, and 48-hour fecal
homogenate extracts, respectively. The tetrahydrofuran extracts were then analyzed by HPLC
with radiometric detection for a qualitative determination of the profile of radioactivity present in
the fecal homogenate extracts. The results of these analyses of all samples and at all time
points gave similar radioactivity profiles as a solvent standard of 350 ¢St PDMS fluid as well as
matrix standards containing 350cSt PDMS fluid (extracts of spiked control fecal homogenates)
indicating that all of the radioactivity present in the fecal homogenates was parent 350cSt
PDMS. Several additional experiments were performed in order to improve the extraction
efficiencies. Results of these experiments indicated that PDMS binds to feces after frozen
storage and this bound PDMS is un-extractable in a one solvent extraction. However, the
radioactivity can still be quantified by solubilization and liquid scintillation analysis, although,
some loss may occur that can be attributed to loss of PDMS to the glass container.

An additional dosing experiment was done where samples were immediately processed for
extraction with toluene, and subsequently also with tetrahydrofuran (THF) in order to avoid the
sample storage/freeze-thaw instability seen previously. These results showed that extraction of
PDMS, 350cst from feces obtained from dosed animals could be done quantitatively (92%) with
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a two solvent extraction consisting of toluene first and then THF and that the radioactivity
present in the feces was confirmed to be unchanged PDMS, 350cst.
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OBJECTIVE

The objective of the work reported in this contributing scientist report was to evaluate the
radioactivity profile from feces collected from male and female Fischer 344 rats following an
oral gavage dose of approximately 1000 mg *C-PDMS 350cst/kg body weight.

EXPERIMENTAL DESIGN
Introduction
Experimental design and specific information regarding the test article, test system, route of
exposure, dose groups, sample collection, and statistical analysis can be found in the body

of the main report.

Sample Processing and Analysis
The results reported in this contributing scientist report pertain to the rats in.
dose groups 1-4 (Part 1), 7 and 8 (Part 3).

Part 1 — Groups 1-4

Feces samples and contents of Gl tracts were weighed following collection and processed
for radioactivity analysis by liquid scintillation counting (LSC). The feces and Gl content
samples were homogenized with Milli-Q water at 3:1 v:w ratio of water to feces or Gl
content. The aliquots of the fecal or Gl content homogenates were solubilized using 35%
TEAH and processed for radioactivity analysis by LSC. The results of these analyses were
reviewed to determine which samples had greater than 100,000 dpm/g homogenate which
would give sufficient sensitivity upon analysis. Only the 12-hr, 24-hr and 48-hr fecal
homogenate samples had sufficient radioactivity levels greater than 100,000 dpm/g

homogenate.

Aliquots of the 12-hour, 24-hour and 48- hour fecal homogenates were initially extracted
with tetrahydrofuran (THF) three times combining the three extracts for each sample. In
addition quality control (QC) samples were prepared by spiking varying amounts of the *C-
PDMS dosing solution into control fecal homogenate samples. These QC samples were
then extracted with THF along with the study samples at the same time using the same
procedure. A qualitative assessment was then made of the THF extracts using high
performance liquid chromatography (HPLC) with radiochemical detection on a gel-
permeation column in order to determine if the radioactivity present in the feces was
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unchanged **C-PDMS. In addition, the amount of radioactivity extracted into the THF
extracts was determined by LSC. The amount of radioactivity found in the extracts was
then compared to the amount of radioactivity found by solubilization and liquid scintillation
analysis of the fecal homogenates in order to determine the extraction efficiency. For the
QC samples, the amount of radioactivity present in the THF extracts was compared to the
amount of radioactivity spiked into the control fecal homogenates in order to determine the

extraction efficiency.

After evaluation of the extraction efficiencies found from the THF extraction of the QC
samples and the fecal homogenate samples, the protocol was amended to include
extraction of the samples with toluene in order to try to attain higher extraction efficiencies -
for the QC samples and fecal homogenate samples. After some method development with 27
toluene as the extraction solvent with QC samples, aliquots of the 12-hour, 24-hour and 48-
hour fecal homogenates were extracted with toluene following the THF extraction procedure
(3 extractions) with the exception that toluene was used as the extraction solvent instead of
THF. As before, QC samples were prepared by spiking varying amounts of the “C-PDMS
dosing solution into control fecal homogenate samples. These QC samples were then
extracted along with the study samples at the same time using the same toluene extraction
procedure. A qualitative assessment was then made of the toluene extracts using high
performance liquid chromatography (HPLC) with radiochemical detection on a gel-
permeation column in order to determine if the radioactivity present in the feces was
unchanged "“C-PDMS in the same manner as before with the THF extracts. In addition,

the amount of radioactivity extracted into the toluene extracts was determined by LSC. The '
amount of radioactivity found in the extracts was again compared to the amount of
radioactivity found previously by solubilization and liquid scintillation analysis of the fecal
homogenates in order to determine the extraction efficiency. For the QC samples, the
amount of radioactivity present in the toluene extracts was compared to the amount of
radioactivity spiked into the control fecal homogenates in order to determine the extraction

efficiency.

Upon investigation of the extraction efficiencies, additional aliquots of the 12-hour, 24-hour
and 48-hour fecal homogenate samples were taken. Single aliquots of each sample were
extracted a second time with toluene and the extracts were analyzed by liquid scintillation
analysis. Duplicate aliquots of the same samples were also taken at the same time,
solubilized with 35% TEAH and analyzed by liquid scintillation analysis.
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Additional method development with fecal sample spikes was initiated to determine the
cause of the low extraction efficiencies that were seen with the previous sample
experiments. Two concentrations of "*C-PDMS spiked samples and one control sample
were prepared for analysis on the same day by each of two different procedures (six
samples total). In the first procedure, control feces were homogenized. The control feces
homogenate was separated into three fecal homogenate samples in sizes similar to those
collected as study samples (approximately 6g feces & 18g homogenate total) and into the
same jars as used for the study samples. The samples were then fortified with 0g, 0.033g,
or 0.058g of "*C-PDMS test article. These samples were then mixed by vortexing for
approximately 5 minutes. In the second procedure, three control fecal pellet samples (non--
homogenized) in sizes similar to those collected as study samples (approximately 6g) and - i
the same jars as used for study samples were fortified with Og, 0.0392g or 0.0598g of "“C-
PDMS test article. The six jars of fecal samples (both homogenized and non-homogenized)
were then stored frozen at —80+10°C overnight. The next day all six samples were removed
from frozen storage and allowed to thaw on‘ice. The three samples that had not been '
homogenized prior to spiking, were then homogenized (see deviation). Aliquots were
removed from each of the six jars for extraction with toluene (3 times) and direct analysis by
liquid scintillation analysis of the toluene extract. In addition, aliquots of the six fecal
homogenate samples were removed from each jar for solubilization with TEAH and liquid
scinitallion analysis of the solubilized samples. The six jars were placed back in frozen
storage at —80+10°C for 30 days. After frozen storage for 30 days, the six jars were
removed from storage, allowed to thaw on ice, and aliquots were removed from each of the
six jars for extraction with toluene (3 times) and analysis by liquid scintillation analysis as
described previously. At the same time, aliquots were again removed from each jar for
solubilizaﬁon and subsequent liquid scintillation analysis.

Part 3 — Groups 7-8
In order to fully account for all of the radioactivity present in the feces, a new dosing

- experiment was initiated. Details of the dosing and animal care for this additional
experiment can be found in the body of the main report. The feces samples collected from
the two additional male and two additional females dosed in this additional experiment were
immediately homogenized with Milli-Q water at 3:1 v:w ratio of water to feces with a tissue
homogenizer following collection at the 12-hour, 24-hour and 48-hour timepoint on each

day. Immediately after the feces samples were homogenized, aliquots were taken for
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solubilization with 35% TEAH and subsequent LSC analysis as well as for extraction with
toluene (3x) and subsequent analysis by HPLC/RAD and LSC. At no time were the
samples stored frozen or thawed, instead they were processed immediately following
collection in order to avoid the extraction efficiency problems seen in Part 1 of the
experiment. As was done in Part 1, at the same time, QC samples were prepared by
spiking control fecal homogenate samples with varying amounts of *C-PDMS and
processed and analyzed in the same manner as the samples. Upon analysis of the toluene
extraction efficiencies found for these samples by LSC analysis, the fecal residues
remaining from the toluene extraction were extracted with THF (3x), followed by
solubilization of the remaining fecal residue with 35% TEAH to determine the unextractable
radioactivity remaining. QC's were also made for THF extraction and analyzed along with .
the samples. Aliquots of the THF extract as well as the solubilized fecal residue remaining <~
were analyzed by LSC for radioactivity determination. Aliquots of both the toluene and THF
extracts were analyzed separately by HPLC/RAD as previously described for a qualitative
assessment of the radioactivity present.

The following table details the HPLC conditions used for analysis in both Parts 1 and 3:

Table 1. HPLC Equipment and Parameters for Fecal Extract Analysis

Equipment/Parameter System Specifications
Pump Hewlett Packard 1050 Quaternary HPLC Pump
Detector Packard Radiomatic A-515A
Autosampler Hewlett Packard 1050 Series Autosampler
Data Acquisition IBM Personal Computer 350

Hewlett Packard Chemstation for LC Rev. A, 05 01
Packard Radiomatic FLO-ONE/Data Control Series
A-500, Version 3.5.5

Analytical Column

Pigel 5pm 100A column, 300mm x 7.5mm ID

Mobile Phase 100% Tetrahydrofuran, or 100% Toluene
‘ depending on which extraction solvent
was used
Run Time 60 minutes
Iinjection Volume 100 pl

Flow Rate

HPLC at 1.0 mL/minute
Radiomatic at 3.0 ml/minute

Liquid Scintillation Cocktail

UItima Flo M
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All remaining sample processing and analysis parameters can be found in the body of the

main report.

DEVIATIONS

1. An SOP deviation was reported from SOP #PKM.2.16 when the non-homogenized
(homogenized after spiking) samples were homogenized. The weights of the total
sample of feces plus the Milli-Q water added for homogenization were not
recorded for these three samples. As a result, the concentration (dpm/g of
homogenate) of “C-PDMS could not be exactly gravimetrically calculated from the
dpm/g of feces. A theoretical dilution of 0.25 (1/4) was used as the SOP requires
dilution of the feces 1:3 w:v with Milli-Q water. In the original homogenizations of -
the study samples, where the final weights were properly taken as spéciﬁed inthe .- -
SOP, the average dilution was 0.2516. Based on this, it is assumed that using the
theoretical dilution of 0.25 does not make the final dpm/g homogenate significantly
different than it would have been if the exact dilution was known. As a result, this
assumption that had to be made does not adversely affect the study outcome.

RESULTS AND DISCUSSION

individual extraction efficiency results from the THF extraction of the 12-, 24-, and 48-hour fecal
homogenates as well as the QC s